Appearance of distinct types of proteoglycan in a well-defined temporal and spatial pattern during early cartilage formation in the chick limb.
Our recent studies have shown that chick embryo epiphyseal cartilage synthesizes three distinct species of proteoglycan (PG-H, PG-Lb, and PG-Lt) which are analogous in having glycosaminoglycan side chains of the chondroitin (dermatan) sulfate type but different from one another in regard to the structure of core protein. In the present report, the expression of PG-H and PG-Lb has been studied in developing chick hind limbs (stages 19-33), using antibodies specific for these substances in indirect immunofluorescence. At the onset of cartilage morphogenesis (stage 24), PG-H became recognizable in the cartilage primordia, whereas a parallel section stained for PG-Lb showed no reaction. The first evidence of PG-Lb appearance was seen in a stage 28 cartilage (e.g., tibia) in which the cells in the middiaphysis became elongated in a direction perpendicular to the long axis of the cartilage. The PG-Lb fluorescence was confined to the zone of these flattened, disc-like cells, whereas the fluorescence for PG-H was uniformly distributed throughout the cartilage. With further development of cartilage (stage 29 approximately), the zone of flattened cells spread proximally and distally, and simultaneously large hypertrophied cells appeared at the diaphyseal region. During these zonal changes of cell morphology, the PG-Lb fluorescence remained restricted to the zone of flattened cells. Parallel sections stained for PG-H, in contrast, showed an evenly distributed pattern of the PG-H fluorescence throughout the cartilage. The results indicate that the appearance of PG-Lb is closely associated with the zonal changes of cell shape and orientation along the proximal-distal axis of the developing limb cartilage, and further suggest that the flattened chondrocytes in this particular zone have undergone additional changes in gene expression to form an extracellular matrix of still another chemical property.